Molecular mechanisms of the synergistic induction of ornithine decarboxylase by asparagine and glucagon in primary cultured hepatocytes.
In primary cultures of adult rat hepatocytes maintained in a salts/glucose medium, a more than 100-fold increase in ornithine decarboxylase (EC 4.1.1.17) activity was caused by asparagine and glucagon in a synergistic manner. The synthesis rate of ornithine decarboxylase was determined by [35S]methionine incorporation into the enzyme protein, and the amount of ornithine decarboxylase-mRNA was measured by hybridization with a cloned rat liver ornithine decarboxylase-cDNA. The synthesis rate of ornithine decarboxylase was stimulated more than 20-fold by asparagine and glucagon together, but the amount of ornithine decarboxylase-mRNA was increased only 3-4-fold, indicating that translational stimulation was involved in the induction process. Asparagine alone stimulated the synthesis of ornithine decarboxylase without substantial effect on the amount of ornithine decarboxylase-mRNA, whereas glucagon alone increased the amount of ornithine decarboxylase-mRNA about 3-fold without a detectable change in either enzyme activity or enzyme synthesis. Asparagine, at least in part, also suppressed degradation of ornithine decarboxylase.